INTRODUCTION
Enormous channels and valleys are some of Mars' most intriguing features. Most, including those studied here, are now generally accepted to have been cut by water or ice related processes [Carr, 1981; Baker, 1982 Copyright 1994 by the American Geophysical Union.
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0148-0227/94/93 JE03173505.00 missions. The term channel has been widely used for Mars, although it is somewhat erroneous in its usage [Sharp and Malin, 1975; Carr, 1981] . For simplicity, we use the term channel to refer collectively to features previously classed as channels or [Christensen, 1986] ). Termoskan's spatial resolution is also better than the 3 km/pixel that was expected for Mars Observer's thermal emission spectrometer (TES), although TES observations would have provided global 1400 and 0200 local time (LT) spectral coverage.
Thermal inertia, a bulk measure of the resistance of a unit surface area to changes in temperature, is commonly used to characterize the insulating properties of planetary surfaces. It is defined as I = (kpcp) 112, where k is the thermal conductivity, p is the density, and c3 is the specific heat. Low-inertia materials exhibit the largest day-to-night temperature variation and the smallest thermal skin depths. We use the units for thermal inertia often used for the Martian surface [e.g., Kieffer Just to the east of Shalbatana is the 300-km-long Ravi Vallis, which also emanates from a region of chaotic terrain (Aromatum Chaos). The channel thins and proceeds east, eventually ending in the western portion of Hydraotes Chaos. In contrast with most of the channels discussed here, eastern Ravi has grooved terrain on its floor. In addition, its walls are not as high or as steep as those of the other observed channels.
In addition to Ravi Vallis, several other channels lead either into or out of Hydraores Chaos (see Figure 1) broad, flat floored main channel and heavy cratering [Baker, 1982] . Like Ma'adim, its termination is rather indistinct and shows a marked lack of large scale deposits.
Channel Classifications
Martian channels have been classified by several authors. [1988] concluded that several centimeter thick aeolian deposits dominate the inertia of the channel floors. At least for the channels they studied, they concluded that thermal observations may not be related to the processes that produced the channels. In contrast, we conclude that thermal observations of much of the channel floors may be sampling some material and textures from channel floor formation. IRTM studies of channels were limited either by insufficient spatial resolution to resolve the channels or by limited areal coverage of the highest-resolution data. In contrast, Termoskan data provide high-resolution images with nearly complete spatial coverage (i.e., no gaps or gores). Ideally, thermal inertia is determined from diurnal observations using temperature alone, as was done for example Table 3 for further explanation). Also not shown are Ares and Ravi Vailes, which are mostly similar in inertia to their surroundings.
fines due to an increased availability of water. Before discussing fretting in more detail, we first consider alternate origins of the apparent overall inertia enhancement: atmospheric or geometric effects, aeolian causes, or catastrophic flooding causes.
Atmospheric and Geometric Effects
Two atmospheric effects will increase the apparent inertia of a surface with decreasing elevation [Christensen and Kieffer, 1979] : an increase in surface conductivity with increasing pressure and an increase in apparent inertia with increasing thermal opacity due to atmospheric dust. Over a range of elevations representative of one of the most extreme channelsurroundings elevation differences (-2 km to I km in Hydraotes Channel [U.S. Geological Survey, 1991b]), the apparent thermal inertia will change due to pressure variation from 6.3 to 6.8 for a surface whose actual inertia is 6.5 at 0 km [Kieffer et al., 1973] . With a visible opacity of 0.3 at -2 km and a scale height of 10 km, the apparent inertia could increase from 6.5 at 1 km to 6.8 at -2 km [Haberle andJakosky, 1991]. Thus, although these effects may accentuate temperature differences, they are too small to explain solely the observed inertia differences.
Increased morning and late afternoon cooling in the channels due to shadowing also is not a major effect. Because of the shadowing effects of the walls, sunrise will occur later and sunset earlier in channels than on the surrounding plains. This will cool the channel floors. However, observationally, we infer this is probably not significant for the channels studied because the channel floors are cooler than the surroundings no matter what their orientation, east-west or north-south. Theoretical modelling shows that for the widths (tens of kilometers) and depths (few hundred meters and in rare cases up to 3 km) of the channels studied, the decrease in overall flux due to this effect is very small because of the low sun angles and small amounts of time involved. Specifically, we calculated the decrease in energy received at the surface to be less than 0.1% for the worst case scenario, i.e., using the largest height to width ratio observed (approximately 1/10) and a north-south running channel.
Observing geometry combined with roughness of the surrounding plains versus the channels could possibly explain the observations, although the explanation is quite strained. It requires the surrounding plains to have higher average slopes and more large scale roughness than the channel floors. The slopes facing the sun, and thus the warmest slopes, were also the slopes that faced the Termoskan instrument. Thus, rougher surroundings would have appeared warmer. However, IRTM observations found channels to have higher inertias, and IRTM obtained nighttime observations and multiple phase angle observations. Thus, the temperature variations observed by Termoskan are likely not caused by the "smoothness" of the channels alone.
Aeolian Increase of Average Particle Size
Visible wind streaks and intracrater splotches in the areas surrounding the channels and general circulation model (GCM) surface wind predictions [Greeley et al., 1993] Derived inertias for Eos Chasma are probably much too high due to the so-called aftemoon cooling effect, in which the surface of Mars is observed to cool much faster in the afternoon than predicted by thermal models of the type used here [Jakosky, 1979; Ditteon, 1982] . Eos Chasma, observed at 15.2 H, was the only channel observed after 13 H, and hence the only channel for which this was a major factor. For reference, the Palluconi and Kieffer [1981] inertia for the area modeled as the Eos Chasma surroundings was 9.2, versus the 15.6 derived here.
Inertias were not derived for Ravi or Ares Valles because their temperatures generally appear similar to their surroundings. aeolian processes have been and are probably still active in the channels. Based upon Earth analogs, most of the saltating channel regions studied here. In addition, the channels may material will keep moving until it reaches and piles up in lower focus winds or create them preferentially due to differential wind velocity / adverse slope traps such as the observed dark heating of walls versus the floors [Craddock et al., 1988] , deposits. The exact correlation of inertia with fiat floor bottoms although this is less likely for the widest channels. We agree is also inconsistent with an aeolian explanation. One would with previous studies that localized dark splotches and streaks expect an aeolian process to spread some of its thermal signature within the channels are probably aeolian sand deposits onto terraces or against walls. That is exactly what is observed [Christensen and Kieffer, 1979 A several centimeter thick sand blanket within the channels, although perhaps consistent with the thermal homogeneity, is inconsistent with other observations. One would expect a complete sand blanketing to spread somewhat to the surroundings. Also, the visible heterogeneity seen in some places may be inconsistent with a sand sea. Dune features are also not obvious throughout the channels in Viking images, although resolution is a problem.
Preferential aeolian deflation within the channels also seems inadequate to explain the overall inertia enhancement, although it may play some role. As with aeolian deposition, one would expect aeolian deflation to cause greater thermal heterogeneity, particularly in serpentine channel regions. Any topographic obstacle or channel bend would presumably affect the amount of deflation and eventual deposition of particles. An even greater difficulty with aeolian deflation as a sole explanation is that to match the observations, it must uniformly strip flat Fretting here refers to wet or dry sapping, mass wasting, and possible debris flow [Sharp, 1973] , although we emphasize that it is not a well-understood process. For example, Baker and Kochel [1979] identified a whole range of mass movement, slope, and periglacial features associated with scalloped and fretted channel margins. Significanfiy, these features did contrast with the suite of cataclysmic flood bedforms found on the floors of some channels [Baker and Milton, 1974] . Fretting is morphologically well defined for Mars, and it does contrast with channels showing well-defined catastrophic flooding bedforms. Thus, whatever the exact fretting processes, fretted morphologies do appear to be associated with the channels showing enhanced inertias in this study. Although catastrophic flooding undoubtedly occurred in some of these channels, fretting likely followed. Only the last significant process to affect the channels will affect the upper few centimeters that are sensed by diurnal thermal measurements.
Chaotic terrain is often associated with nearby fretted areas, such as in the Hydraores Chaos region. Chaotic terrain may represent an intermediate stage that in some cases was eventually smoothed to form fretted areas [Sharp, 1973] Sharp and Malin [1975] . Although it may show significant catastrophic flooding features in certain regions, it was likely last modified in most regions by fretting type processes [Baker, 1982] . Craddoclc et al. [1988] reported that Mangala Vallis did not appear thermally distinct from its surroundings. It shows significant catastrophic flooding floor features over much of its length [Sharp and Malin, 1975; Baker, 1982] . Thus, although it is speculative to extend a fretting explanation to a wider range of channels without higher resolution thermal data, IRTM data do seem generally consistent with a fretting explanation. Future missions' increased global coverage will allow a more thorough testing of the generality of the fretting hypothesis.
Fretting could have increased channel inertias either by increasing the average rock abundance versus the surroundings, or by preferentially increasing the bonding of fine particles. We 
